Rh. rubrum
In a previously published 1 note it was shown that very strong magnetic fields exceeding 100 kilogauss and with field gradients in excess of 10 kilogauss/cm may be able to damage cells by the disrupture of cellular membranes. Since it is believed that cancer cells may have a tensile strength weaker than that of ordinary cells, it was theorized that with very strong magnetic fields it may be possible to treat a malignant tissue. The required strong magnetic fields could be produced most economically by a superconducting coil submerged in liquid helium of a cryostat.
It was also shown that a strong magnetic field will act on intracellular particles where the force acting on a spherical particle, with a susceptibility relative to its environment given by Ax, can be expressed as follows
F=^-r*AX(H-V)
H.
To this force corresponds an acceleration given by
If for example, q ~ 1 g/cm 3 , A% ~ 10 -6 , H = 3x 10 5 gauss, and V[// = 3 x 10 4 gauss/cm, it follows that a^lO 4 cm/sec 2 ^ 10 g (g is the acceleration due to gravity at sea level). Since very little is known about the magnetic susceptibility of complicated organic compounds, it may be that the actual value of the accele-1 F. WINTERBERG, Z. Naturforschg. 21 b, 902 [1966] .
ration will be larger than the one computed above. In any case, the value shows that the intracellular particles are exposed to a substantial force exceeding the natural value of the gravitational force by at least one order of magnitude.
It is furthermore believed that certain intracellular particles may play the role of messengers transporting the information to a cell for division from the membrane to the nucleus. Since the magnetic field can exert a substantial force on these particles, it does not seem unlikely to synchronize the motion of these messengers from the membrane wall to the nucleus by the period application of a very strong inhomogeneous magnetic field. The most efficient way for this synchronization should be achieved when the period of the time varying magnetic field is equal to the average cellular division time.
Cell synchronization over very few generations has been achieved by chemicals. In this case however, the cells soon get out of phase in their process of division. If the periodic application of a strong magnetic field should make it possible to synchronize a group of dividing cells over many generations, then a new and very interesting method to destroy tumor tissue seems to be obvious for the following reason: It is very well known that cancer cells are especially vulnerable to radiation at the moment of division; thus if the periodic field can synchronize a group of dividing cancer cells, then a very efficient method would be to expose them just at the moment of their simultaneous division to a high dosage of X-rays. In this way a much higher radiation damage of cancer cells with less total dosage may be achieved. The effect of the magnetic field might be even increased by "seeding" the cancer cell with special chemical agents of high magnetic susceptibility, such as certain bismuth compounds, which go exclusively into cancer cells. Since these chemicals are strongly influenced by a magnetic field, they may be torn out of the cell, and by this action stimulate the cell to divide. By the method of seeding, it may be even possible to synchronize only the malignant cells.
It, therefore, seems highly desirable to investigate the possibility of cell synchronization in a tissue culture exposed to a periodic very strong magnetic field using a superconducting coil in a similar experimental setup as described in the previous note.
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